Abstract. This is a companion Focus Demonstration article to the PyMUSE python package, demonstrating its usage and utilities for VLT/MUSE data analysis, that include a wide range of options for spectra extractions, the creation of different types of images, compatibilities with some commonly used software for astronomical data analysis, among others. PyMUSE is an open-source software and can be found on Github for free use and distribution.
Introduction
Integral field spectroscopy has demonstrated to be a powerful tool to study the physical properties of extended astronomical objects (e.g. kinematics and chemical distribution) or to search for extremely faint objects (e.g. with low continuum level but with emission lines), among others. MUSE (Bacon et al. 2014 ) is the first large integral field spectrograph ever installed at an 8-meter telescope. It uses 24 spectrographs to separate light into its component colors to create both images and spectra of its field of view, which has a size of 1'×1' and is sampled at 0.2"/pixel. We present PyMUSE, a python package mostly aimed at analysis of VLT/MUSE datacubes. The package is optimized to extract 1-D spectra of arbitrary spatial regions within the cube and also for producing images using photometric filters and customized masks. It is intended to provide the user the tools required for a complete analysis of a MUSE data set. For completeness, we mention that other Python libraries for similar purposes exist, including MPDAF (Bacon et al. 2016 ) and LSDCat (Herenz & Wistozki 2016) .
PyMUSE subroutines

Spectrum extraction
The main goal of PyMUSE is versatility at getting a spectrum. The aperture of extraction for a given source can be defined by a variety of manners:
• Elliptical set of parameters (x c , y c , a, b, θ).
• DS9 regions.
• Interactive canvas. 1 Figure 1 shows an example of how DS9 can be used to define apertures to extract a spectrum. Once the aperture is defined, the combination of the spaxels 1 inside the aperture can be done in a set of different ways:
• Sum, median and mean.
• Sum of the brightest X% of the spaxels inside the aperture.
• Weighted sum of the spaxels by a bright profile, either obtained from the MUSE white 2 image or from a Gaussian profile.
• Weighted sum by the inverse of the variances (spatially or spectral).
• Combinations of the last 2 points. Original regions defined in DS9. Upper-rigth: PyMUSE interface when the region file is given as input. Lower: Output spectra of the three regions extracted using the weighted sum mode based on the white profile.
Image creation
Users can use PyMUSE routines to create different kinds of images according to their needs.
• Filtered images to do photometry, by convolving the spectral axis of the datacube with SDSS or Johnson photometric filters is possible (customized filters can also be used). This feature can be very useful to characterize in detail sources in the field.
• "Emission line filter" at different redshifts can be useful to detect faint starforming galaxies that could be not detectable in the white image and can help the user to perform a complete analysis.
• Smoothed and Masked images are also supported. The mask can be defined simply by a DS9 region file.
Compatibilities with external software 2.3.1. DS9
A useful PyMUSE utility for a systematic analysis is to receive as an input a DS9 region file containing the apertures of interest. The user can select a set of regions and immediately save the corresponding 1-D spectra for a posterior analysis.
SExtractor
The user can perform a systematic search of sources using SExtractor (Bertin & Arnouts 1996) . In this case, the generated catalog can be used as a PyMUSE input to extract the 1-D spectra. The user can use this feature even if SExtractor is run in an image different than the MUSE image (astrometry should be checked in this case). Using SExtractor in a filtered image described in Section 2.2 permit the user to simultaneously build a photometric and spectroscopic catalog of sources in the field.
Redmonster
Redmonster software (Hutchinson et al. 2016 ) is a set of Python utilities for redshift measurement and classification of 1-D spectra by performing χ 2 minimization respect to a set of modulated theoretical models. The user can set the output spectra of Py-MUSE to be directly used as Redmonster inputs. Figure 2 shows the final redshifts and classification obtained by Redmonster for the spectra used in the example above.
Summary
PyMUSE has shown to be a reliable tool for integral field spectroscopy data analysis, particularly for VLT/MUSE datacubes. It is well suited for deep field sources catalog and provides a set of routines focused for a systematic analysis to their data. It is intended to be used together with some other commonly used software for data analysis but it can still be useful to explore a data set by itself. Integral field spectroscopy is being more requested every year and the development of analysis tools will help the scientific community to make a more efficient use of their data. Currently, PyMUSE is being developed by a small team of scientist and we would appreciate contributors that help us on the improvement of this tool. Its current version can be found and downloaded from https://github.com/ismaelpessa/PyMUSE. 
